Purpose:
INTRODUCTION
The presence of cholesterol crystals in the vitreous cavity, known as synchysis scintillans or cholesterolosis bulbi, is a rare condition first described in 1828 by Parfait-Landrau [1] . The most common etiologies of cholesterolosis bulbi include ocular trauma and degenerative ocular disease. Rarely, the cholesterol crystals can migrate into the anterior chamber, a finding first described by Schmidt in 1831 [2] . A comprehensive review of all reported cases of anterior chamber cholesterolosis bulbi was published by Eagle et al. in 1975 [3] . They evaluated 88 reported cases of anterior chamber cholesterolosis and found that more than 70% of cases occurred after ocular trauma. They also found that nearly two-thirds of cases had no light perception (NLP) vision while more than 90% of cases had only light perception (LP) vision or worse.
Coats' disease is an ocular condition characterized by retinal telangiectasias, intra-retinal and subretinal exudation.
In advanced Coats' disease, vascular leakage can lead to exudative retinal detachments, neovascular glaucoma, blindness, and enucleation [4] . While exudation and cholesterol formation are common in Coats' disease, these findings are usually confined to the subretinal space. The first case of anterior chamber cholesterolosis secondary to Coats' disease was reported by Shields et al. in 1995 [5] . Gupta et al. reported a second case in 2009 [6] and the Shields' group recently published a photo essay illustrating a third case of anterior chamber cholesterolosis in Coats' disease [7] . Further, in a review of 150 consecutive patients with Coats' disease, Shields et al. noted anterior chamber cholesterol crystals in 4 patients (2-3% of all eyes) [8] . Herein we report another case of anterior chamber cholesterolosis in a child with Coats' disease and review the previously published reports.
CASE REPORT
An 18 month old boy presented to our ocular oncology referral center with the diagnosis of leukocoria in the left eye. He had no other past medical or past ocular history and family history was negative for retinoblastoma. Upon initial examination, there was no light perception (NLP) vision in the left eye. The patient was able to fix and follow normally with the right eye. Intraocular pressures were within normal limits in both eyes. Ocular examination was normal in the right eye. In the left eye, the retina was visible on external examination through the pupil (Fig. 1) . Fundus exam through the pupil revealed a total, exudative, retinal detachment with diffuse retinal telangiectasias, leading to a diagnosis of Coats' disease. Given the stage of the disease and poor prognosis, the family agreed to defer treatment and chose comfort care only for the left eye. Two weeks after his initial presentation, the child returned to the hospital with a red, painful, left eye. His family denied any other changes systemically. External ophthalmic examination at this time revealed conjunctival injection and xanthocoria (yellow pupil), both new findings (Fig. 2) . Slit lamp examination revealed an anterior chamber occupied by a turbid, yellow, proteinaceous fluid. The material was reflective and filled the entire anterior chamber, completely obscuring any view to the pupil or the posterior segment. These findings were consistent with an interval development of anterior chamber cholesterolosis. The intraocular pressure at this time was 52 mmHg. There was no view to the posterior segment due to the anterior segment opacity. B-scan ultrasonography revealed no masses or calcifications but did corroborate his previous retinal exam by showing massive subretinal exudation (Fig. 3) .
The patient returned one week later for follow up exam. In that week the right eye had developed a complete hyphema with continued evidence of anterior chamber cholesterol (Fig. 4) . The intraocular pressure in the right eye was still 45 mmHg. The patient's exam findings at this time, including glaucoma, hyphema, and anterior chamber cholesterolosis, were consistent with Stage 5 Coats' disease [4] . Due to pain, NLP vision, and inability to examine the posterior segment, the eye was enucleated. Pathologic examination of the enucleated globe confirmed the diagnosis of Coats' disease with evidence of thickened and dilated capillaries as well as intraretinal and subretinal exudation (Fig. 5) . His course has been uneventful since enucleation. Including this case, there are four specific reports of anterior chamber cholesterol in patients with Coats' disease. The characteristics of these four patients are outlined in Table 1 . All four patients are male. One other patient presented in an acute pain crisis as our patient did, while in the other two patients the cholesterol was noted incidentally. Fig. (3) . B-scan ultrasonography obtained when patient returned with anterior chamber opacification. The image reveals massive subretinal exudation and retinal detachment expected with advanced Coats' disease.
Three patients had no light perception vision while the other had bare light perception vision. Interestingly, all four patients carried a diagnosis of Coats' disease prior to the development of anterior chamber cholesterolosis. All four eyes were enucleated.
DISCUSSION
Cholesterolosis bulbi (synchysis scintillans) is an uncommon finding in general, and is thought to be due to hemorrhage, trauma, or chronic inflammation. Anterior chamber cholesterolosis is rare, and its pathogenesis not well understood. It has been suggested that cholesterol crystals can enter the anterior chamber either de novo following hyphema or through passages from the posterior segment [3] usually secondary to trauma. In the cases of anterior chamber cholesterolosis in Coats' disease reported in Table 1 , there was no hyphema present and no history of trauma in any patient at the time of diagnosis. We agree with previous authors, therefore, that anterior chamber cholesterol in patients with Coats' disease is likely a result of anteriorly displaced cholesterol from the posterior segment [5, 6] . For this to occur, there would need to be structural alterations in the retina, first allowing crystals to migrate into the vitreous space, and also in the lens/zonular complex, allowing crystals to enter the posterior and anterior chambers. It has been suggested that chronic retinal detachments, a finding in many patients with Coats' disease, may allow crystals to pass through the retina [9] . Furthermore, chronic inflammation and zonular abnormalities, also potential findings in patients with Coats' disease and chronic detachments, have been implicated in the passage of cholesterol from the vitreous to the anterior chamber [3] . We suspect this is the route for anterior chamber cholesterol in patients with Coats' disease. Fig. (4) . Follow-up external examination of the left eye revealed the development of a total hyphema and a few residual cholesterol crystals. The development of anterior chamber cholesterolosis is a rare complication of Coats' disease, reported in less than 3% of patients [8] . The visual prognosis of these eyes is uniformly dismal, with light perception vision or worse in all reported cases and 75% of reported cases with no light perception. These outcomes are similar to those reported for all causes of anterior chamber cholesterolsis [3] . There appear to be two subsets of patients who present with anterior chamber cholesterol in Coats' disease. In two of the patients described in Table 1 the crystals were noted during an acute glaucomatous pain crisis with intraocular pressures (IOP) of 33 and 52. However, the other two patients had normal to normal IOP and the crystals were noted incidentally. Neovascular glaucoma is a common outcome in advanced Coats' disease, however the presence of cholesterol in the anterior chamber during the glaucoma crisis is unexpected. The remarkable finding in our patient is the speed at which a typical eye with Stage 3B Coats' disease developed a neovascular glaucoma crisis and concomitant anterior chamber cholesterol. The transformation was complete only two weeks after an otherwise unremarkable exam of a stage 3B eye. While anterior chamber cholesterol in Coats' disease does not appear to always be associated with angle closure glaucoma, this is the second reported case where the two entities occurred simultaneously. Those who treat patients with Coats' disease should recognize the risk of anterior chamber cholesterolosis and its accompanying poor prognosis.
